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Once	
  we	
  were	
  not	
  alone	
  

TaJersall,	
  ScienKfic	
  American,	
  1999	
  



The	
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  1999	
  



Out-­‐Of-­‐Africa	
  

Fagundes	
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  PNAS	
  2007	
  



MulK-­‐regional	
  model	
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  2007	
  



Mitochondrial	
  TMRCA	
  

Cann	
  et	
  al.	
  Nature	
  1987	
  



Autosomal	
  TMRCA	
  

Garrigan	
  and	
  Hammer	
  Nat	
  Rev	
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  2006	
  



TMRCA	
  in	
  the	
  Out	
  Of	
  Africa	
  Model	
  

•  Expected	
  distribuKon	
  

•  “There	
  might	
  be	
  too	
  many	
  loci	
  with	
  deep	
  
genealogical	
  histories	
  to	
  be	
  compaKble	
  with	
  a	
  
simple,	
  single	
  origin	
  model”	
  

Fagundes	
  et	
  al.	
  2007	
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  and	
  Hammer	
  2006	
  



Data	
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  2008	
  



TMRCA	
  inference	
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  inference	
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Models	
  of	
  human	
  evoluKon	
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Models	
  of	
  human	
  evoluKon	
  
Archaic	
  admixture	
  in	
  Africa	
  

T

NA

Present
Africanon-Africa

Out-of-Africa
single origin

T

NA

Present

Out-of-Africa
multiple archaic populations

NA

NA NA

M

MM

T+TS

T+TS +TM

Africanon-Africa

Past Past



Approximate	
  Bayesian	
  ComputaKon	
  (ABC)
Parameter	
  inference	
  

Beaumont	
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  GeneKcs	
  2002	
  



Approximate	
  Bayesian	
  ComputaKon	
  
	
  Parameter	
  inference	
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Approximate	
  Bayesian	
  ComputaKon	
  
Model	
  selecKon	
  

!!!!!!!!!!!!!!!!!!!!!!!!!!! ! !!!!!!!!!!

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Summary statistic

! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Po
st

er
io

r p
ro

ba
bi

lit
y 

of
 m

od
el

 1

!!"" ++ ""

S((y0))! Model 0
Model 1



TesKng	
  the	
  speciaKon	
  boJleneck	
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Archaic	
  admixture	
  VS	
  Single	
  Origin	
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Ancestral	
  populaKon	
  size	
  of	
  humans	
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Goodness	
  of	
  fit	
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TMRCA	
  for	
  haploid	
  sexual	
  markers	
  

0.0 0.2 0.4 0.6 0.8 1.0
Millions of years

De
ns

ity

Recent Out Of Africa
Single Origin Population
Multiple Archaic Populations
Multiregional Evolution
Recent Admixture
Long−Standing Admixture

mtDNAY chr.



Standard	
  coalescent	
  theory	
  

•  Out	
  of	
  Africa	
  (~60,000	
  years)	
  
•  Autosomal	
  TMRCA	
  
– 60,000+	
  25*2*(2*14,000)	
  ~	
  1,400,000	
  	
  

•  X	
  TMRCA	
  
– 60,000+	
  25*2*(3/2*14,000)~	
  1,100,000	
  	
  

•  mtDNA,	
  Y	
  chr.	
  
– 60,000+	
  25*2*(14,000/2)~	
  400,000	
  



Conclusions	
  

•  Recent	
  Out-­‐of-­‐Africa	
  hypothesis	
  
– compaKble	
  with	
  deep	
  divergences	
  of	
  human	
  gene	
  
trees	
  	
  

– predicts	
  smaller	
  than	
  “observed”-­‐discrepancy	
  
between	
  autosomal	
  and	
  haploid	
  TMRCAs	
  

•  Archaic	
  admixture	
  in	
  Africa	
  
– Large	
  variance	
  of	
  TMRCAs	
  

– Large	
  discrepancy	
  between	
  autosomal	
  and	
  
haploid	
  TMRCAs	
  


